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Prev ious  Sec t ion

6.0 -- Raster Graphics Representation in Binary Format (MIL-PRF-28002)

6.1 -- Purpose

The  MIL-PRF-28002  spec i f i ca t ion  es tab l i shes  requ i rements  fo r  a  s t andard  in te rchange  f i l e  fo rmat  and  
ras te r  encoding  scheme for  ras te r  da ta .   MIL-PRF-28002  was  f i r s t  i s sued  in  December  1988 .   I t  was  
r ev i s ed  by  MIL-PRF-28002A in  November  o f  1990  and  aga in  by  MIL-PRF-28002B,  14  December  1992 .   
MIL-PRF-28002  Revis ion  C  i s  cur ren t ly  under  deve lopment  and  i s  an t i c ipa ted  to  be  re leased  by  the  
Summer  of  1997 .   This  spec i f ica t ion  iden t i f i es  the  requi rements  to  be  met  when  ras te r  da ta  represen ted  in  
d ig i ta l ,  b inary  format  i s  de l ivered  to  the  Government .

Ras te r  da ta  involves  the  d ig i ta l  p rocess ing ,  s to rage ,  exchange  and  reproduc t ion  of  b i tmapped  images .   This  
t echnology  suppor t s  the  b inary  represen ta t ion  of  a  two-d imens iona l  image  as  an  a r ray  of  p ic ture  e lements ,  
a l so  known as  pe ls .   Each  pe l  of  the  a r ray  conta ins  informat ion  about  tha t  por t ion  of  the  image .   Note  tha t  
the  image  in  ques t ion  may be  a  scan  of  tex t  ra ther  than  a  p ic ture ,  which  i s  why these  images  a re  usua l ly  
ca l led  "ras ter  data"  ra ther  than "ras ter  graphics ."

Revis ion  C to  MIL-PRF-28002 wi l l  permi t  four  types  of  d ig i ta l  represen ta t ion  of  ras te r  da ta ,  ca l led  Type  1 , 
Type  2 ,  Type  3 ,  and  Type  4  in  the  spec i f ica t ion :

a. The Type  1  ras ter  f i le  format  i s  used  for  ras te r  da ta  conta ined  in  a  s ingle  monol i th ic  b lock  of  
compressed  da ta  and  i s  ca l led  unt i led  ras te r  da ta .

b. The  Type  2  ras te r  f i l e  fo rmat  i s  an  Open  Document  Arch i t ec tu re  (ODA)  document  ( as  spec i f i ed  by  
ISO 8613  ODA)  con fo rming  to  a  spec i a l  Documen t  App l i ca t ion  P ro f i l e  (DAP,  found  in  F IPS  PUB 
194)  for  ras te r .   Type  2  may be  t i led  ras te r  da ta  or  may cons is t  of  a  s ingle  compressed  b lock  of  da ta  
as  in  Type  1 ,  bu t  wi th  a l l  ODA parameters  and  da ta  s t ruc tur ing  inc luded .   Due  to  i t s  complex i ty  and  
l imi t ed  implemen ta t ion ,  Type  2  i s  no  longer  r ecommended  for  use  except  in  specia l  cases  as  
d e s c r i b e d  i n  M I L - P R F - 2 8 0 0 2 C .

c. The  Type  3  ras te r  f i l e  fo rmat  i s  the  Navy  Image  F i le  Format  (NIFF) .   NIFF i s  a  documented  
appl ica t ion  prof i le  ( subtype)  of  Tagged  Image  F i le  Format  (TIFF)  5 .0 .   NIFF i s  p r imar i ly  in tended  
for  the  end-use  of  scanned data .   NIFF data  f i les  may be  a  mixture  of  t i led  or  unt i led  ras ter  da ta ,  as  
needed .

d. The  Type  4  ras te r  f i l e  fo rmat  i s  the  Jo in t  Engineer ing  Data  Management  In format ion  and  Cont ro l  
Sys tem (JEDMICS)  C4 ras te r  fo rmat .   C4  da ta  f i l es  a re  t i l ed .   The  Type  4  ras te r  fo rmat  i s  des igned  
fo r  da ta  which  i s  acqu i red  fo r  s to rage  in  a  JEDMICS da ta  depos i to ry .   MIL-PRF-28002  Rev i s ion  C  
is  the f irst  Pub l i c ly  Ava i l ab le  Spec i f i ca t ion  (PAS)  o f  the  JEDMICS C4  fo rmat .   Con t ra ry  to  some  
repor ts ,  C4 is  not  a  propr ie tary  format ,  but  i s  ins tead a  G o v e r n m e n t - o w n e d  f o r m a t  w h i c h  m a y  b e  
used l icense  f ree .

Ti led  ras te r  da ta  cons i s t s  o f  an  image  tha t  i s  subdiv ided  in to  non-over lapping  reg ions  known as  t i l es  where  
each t i le  is  t reated as  a  separate  pel  array.   This  method  i s  espec ia l ly  use fu l  fo r  mechan ica l  d rawings  in 
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which  there  a re  l a rge  open  a reas  o f  space .   F igure  10-1  shows  an  image  over layed  wi th  a  g r id  coord ina te  
sys tem to  produce  the  t i le  subdiv is ions .   Wi th in  a  s ingle  image ,  t i l es  a re  equal  in  s ize  and  the i r  d imens ions , 
speci f ied  in  terms of  pels ,  have  cer ta in  l imi ta t ions .   Ti les  can  be  compressed  and  man ipu la t ed  to  ob ta in  an 
opt imal  ras ter  f i le .   However ,  i t  i s  poss ib le  tha t  compress ion  can  resul t  in  an  enlarged se t  of  da ta  
( "nega t ive  compress ion") ,  espec ia l ly  in  "busy"  a reas  of  the  image .   Therefore ,  compress ion  mus t  be  
e m p l o y e d  wi th  care .   In  such s i tuat ions ,  an  opt imal  ras ter  f i le  can be  ob ta ined  us ing  a  mix ture  o f  
c o m p r e s s e d  and  uncompressed  t i l e s .   MIL-PRF-28002  spec i f i e s  tha t  individual  t i les  be  d ig i t ized and the  
da t a  compres sed  in acco rdance  wi th  Group  4  encod ing  de f ined  in  Recommenda t ion  T .6  (F IPS  PUB 150) .   
I n  cases  where  nega t ive  compress ion  occur s ,  MIL-PRF-28002  r ecommends  t r ansmis s ion  o f  t he  
uncompressed  r a s t e r  b i tmap .

Figure  10-1  - -  T i l ed  Ras ter  Graph ics  Example .

6.2 -- Typical Applications

MIL-PRF-28002  was  c rea ted  fo r  the  s to rage  and  in te rchange  o f  scanned  eng ineer ing  d rawings  bu t  app l i es  
to  o ther  documents  as  wel l ,  such  as  technica l  manua l s / t echn ica l  orders  and i l lus t ra t ions  in  ras ter  form.

Type 1  ras ter  i s  a  s imple  b i tonal  graphics  format ,  and  i s  par t icu lar ly  usefu l  for  l ine  drawings  such  as 
engineer ing  da ta ,  or  tex t .   Type  1  ras ter  da ta  in terchange  i s  in tended to  be  used  in  procur ing  da ta  for 
sys tems tha t  only  use  unt i led  ras ter  da ta  representa t ions .   A se t  of  graphics  a t t r ibutes  speci fy ing the  deta i l s  
necessary  for  p rocess ing  and  reproduc ing  the  image  mus t  be  inc luded  in  a  header  record  a t  the  beg inn ing  
of  the  ras ter  f i le .   These  a t t r ibutes  inc lude  the  s ize  of  the  or ig inal  image,  the  scanning resolut ion ,  the  image 
or ien ta t ion  (por t ra i t  o r  landscape) ,  the  s ta r t ing  pos i t ion  on  the  page ,  and  the  spac ing  be tween the  pe ls  and  
a l so  be tween the  l ines  conta in ing  the  pe ls .   These  a t t r ibu tes  a re  used  in  reproducing  the  image  and  now 
apply  to  only  the  Type 1  ras ter  da ta  f i le  format .

Al though  the  Type  2  ODA ras t e r  DAP i s  a  good  t echn ica l  so lu t ion ,  i t  i s  complex  and has  not  ye t  been  fu l ly  
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imp lemen ted  in  any  sys t ems .   MIL-PRF-28002  r e c o m m e n d s  tha t  Type  2  no t  be  used  fo r  new Government  
p rocu remen t s .

Ti led  ras te r  da ta  in terchange  i s  bes t  appl ied  in  sys tems handl ing  la rge  format  drawings  or  i l lus t ra t ions  
typical ly  assoc ia ted  wi th  engineer ing  des ign .   The  subdiv is ion  of  a  drawing  in to  t i l es  a l lows  the  use  of  
only  those  por t ions  of  an  image  requi red  a t  a  g iven  t ime by  the  appl ica t ion .   This  can  grea t ly  reduce  
r equ i r emen t s  for works ta t ion  memory  and  d i sp lay ,  and  a l lows  fas te r  access  to  por t ions  of  l a rge  format  
pages .

Type  3  ras te r  da ta  in te rchange  a l lows  a  mix ture  o f  un t i l ed  and  t i l ed  images  for  mul t i -page  documents  wi th  
mul t ip l e  page  s i zes  and  o r i en ta t ions .   MIL-PRF-28002C Append ix  A  document s  Type  3  r a s t e r  da ta  in  
de ta i l  so  tha t  th i s  TIFF-based  format  can  cont inue  to  be  used  even  i f  the  commerc ia l  TIFF s tandards  a re  
changed .

Type  4  ras te r  da ta  in te rchange  i s  des igned  pr imar i ly  fo r  images  des t ined  for  s to rage  in  a  JEDMICS da ta  
r epos i to ry ,  and  i s  the  na t ive  JEDMICS C4  image  fo rmat .   M I L - P R F - 2 8 0 0 2 C  A p p e n d i x  B  d o c u m e n t s  t h e  
C4 ras te r  da ta  f i l e  format  as  a  PAS to  make  i t  access ib le  for  a l l  users  and  to  encourage  the  deve lopment  of  
o f f - the-she l f  sof tware  too ls  fo r  JEDMICS users .   As  cur ren t ly  wr i t t en ,  Appendix  B i s  on ly  modera te ly  
de ta i led ,  as  i t  i s  documenta t ion  based  on  ex is t ing  p r o g r a m m e r ' s  n o t e s .   T h e  J E D M I C S  P r o g r a m  
Management  Of f i ce  (PMO)  i s  in  the  p rocess  o f  document ing  the  C4  fo rmat  in  g rea te r  de ta i l  and  wi th  
i m p l e m e n t a t i o n  g u i d a n c e .   T h e  J E D M I C S  P M O  w i l l  share  th i s  upda ted  fo rmat  spec i f i ca t ion  wi th  the  CALS 
Digi ta l  S tandards  Off ice  so  tha t  i t  can  be  publ i shed  in a n  A m e n d m e n t  t o  M I L - P R F - 2 8 0 0 2 C .

6.3 -- Status and Planned Extensions

M I L - P R F - 2 8 0 0 2 B  w a s  p u b l i s h e d  i n  D e c e m b e r  1 9 9 2 .   A s  a  resul t  of  in ternat ional  harmonizat ion  ac t iv i t ies ,  
changes  were  made  to  the  March  1993  ve r s ion  o f  t he  ODA Ras te r  DAP,  and  the  DoD dec ided  tha t  t hese  
changes  were  s ign i f i can t  enough  to  war ran t  an  amendment  to  MIL-PRF-28002B,  which  i s  the  cu r ren t  
rev is ion .

The fo l lowing i s  a  l i s t  of  technica l  changes  tha t  wi l l  be  inc luded  in  MIL-PRF-28002C schedu led  to  be  
pub l i shed  by  the  Summer  o f  1997 :

z Clar i f i ca t ions  to  the  encod ing  o f  MIL-STD-1840  ras te r  data  f i le  header  records  and the  ras ter  
da ta  b lock  for  the  Type  1  Unt i led  format .

z The removal  o f  the  requi rements  fo r  the  Type  2  Ti led /Unt i led  format  and  the i r  inc lus ion  "by  
re fe rence"  to  FIPS  PUB 194 .   As  exp la ined  above ,  Type  2  i s  no  longer  r ecommended  fo r  t he  
p rocurement  o f  new pro jec t  da ta .

z The  inc lus ion  of  a  Type  3  T i led /Unt i l ed  fo rmat ,  NIFF.

z The  documen ta t i on  o f  t he  JEDMICS C4  fo rma t  a s  a  Type  4  Ti led  format .

6.4 -- Implementation Issues
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The  deve lopment  o f  Type  1  da ta  capab i l i t i e s  has  been  evo lv ing  fo r  some t ime  and  has  s tab i l i zed .   The  
C A L S  Tes t  Network  (CTN)  d ig i ta l  ras te r  da ta  in te rchange  tes t ing  for  Type  1  da ta  has  a ided  many presen t  
a n d  poten t ia l  DoD cont rac tors  in  the i r  e f for t s  to  deve lop  hardware  and  sof tware  tha t  a re  technica l ly  capable 
of  accompl i sh ing  MIL-PRF-28002  Type  1  in t e rchanges .   A l though  the  CTN has  been  d i scon t inued ,  t he i r  
pub l i shed  tes t  repor ts  tha t  descr ibe  Type 1  tes t ing  resul t s  for  a  var ie ty  of  vendor  implementa t ions  are  
expec t ed  t o  become  ava i l ab l e  a t  t he  CALS S tanda rds  WWW s i t e :

<http://www-cals.itis.disa.mil>

Since  the  Type  3  and  Type  4  ras te r  da ta  fo rmats  a re  bo th  employed  in  ex i s t ing  DoD imaging  sys tems ,  some 
too l s  have  a l ready  been  implemented  fo r  the i r  use .   See  MIL-PRF-28002C for  gu idance ,  o r  con tac t  the  
C A L S  Dig i ta l  S tandards  Off ice  a t  the  WWW si te  above  for  add i t iona l  in format ion  on  too l  ava i lab i l i ty  and  
o n  the  implementa t ion  o f  these  fo rmats .

6.5 -- Extent and Nature of User and Vendor Support

The  CTN and  NIST  have  deve loped  va r ious  t oo l s  f o r  CALS ras ter  data  f i les ,  including val idated ras ter  data 
f i l es  which  can  be  used  to  t es t  too l  compl iance .   Severa l  commerc ia l  p roduc ts  can  a l so  save  or  conver t  a 
b i tmapped  f i le  in to  one  or  more  of  the  CALS ras te r  f i l e  formats .   Refer  to  the  l i s t  o f  documenta t ion  be low 
for  add i t iona l  gu idance  in  the  implementa t ion  and  use  o f  CALS ras te r  da ta .

6.6 -- Additional Documentation

A N S I / A I I M  M S 5 3  1 9 9 3 ,  " S t a n d a r d  R e c o m m e n d e d  P r a c t i c e  - -  F i le  Format  fo r  S torage  and  Exchange  of  
I m a g e s  - -  Bi -Level  Image  Fi le  Format :   Par t  1" .

Note: The Consultative Committee on Telegraph and Telephone (CCITT), has changed its 
name to "International Telecommunications Union Telecommunication 
Standardization Sector", or "ITU-T".

- C C I T T  R e c o m m e n d a t i o n  T . 5 0 3 :   1 9 8 4 ,  D o c u m e n t  A p p l i c a t i o n  Prof i le  for  the  In terchange of  
Group  4  Facs im i l e  Do cu men t s .

- C C I T T  R e c o m m e n d a t i o n  T . 6 :   1 9 8 8 ,  F a c s i m i l e  C o d i n g  S c h e m e s  a n d  C o d i n g  C o n t r o l  
Func t ions  fo r  Group  4  Facs imi le  Appara tus .

- C D N S W C / C I S D ( 1 8 ) - 9 3 / 0 9 ,  O c t o b e r  1 9 9 3 .   A  M I L - P R F - 2 8 0 0 2 B  Implementa t ion :   An  
in fo rma l  Tes t  and  Eva lua t ion  us ing  sample  DoN Ras te r  f i les.

- C D N S W C / C I S D ( 1 8 ) - 9 3 / 1 0 ,  O c t o b e r  1 9 9 3 .   A U D R E

- Dawson ,  F . ,  and  F .  N ie l son ,  1990 ,  ODA and  Documen t  In te rchange ,  Unix  Review,  vo l .  8 ,  no .  
3 ,  March  1990 ,  p .50.

- F IPS  PUB 150 :   4  November  1988 ,  Te l ecommun ica t i ons :   Fac s imi l e  Cod ing  Schemes  and  
Cod ing  Con t ro l  Func t ions  fo r  Group  4  Facs imi le  Appara tus .
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- F IPS  PUB 194 :   Open  Documen t  Arch i t ec tu re  (ODA)  Ras t e r  Documen t  App l i ca t i on  P ro f i l e  
( D A P ) .

- ISO 8571:   1988 ,  In format ion  process ing  sys tems  - -  Open  Sys tems  In te rconnec t ion  - -  F i le  
t ransfer ,  access  a n d  m a n a g e m e n t .

- ISO 8613-1 :   1993 ,  In fo rmat ion  p rocess ing  - -  Tex t  and  Of f i ce  Sys tems ;  Open  Document  
Arch i t ec tu re  (ODA)  and  In te rchange  Format  - -  Par t  1 :   In t roduct ion  and  Genera l  Pr inc ip les .

- ISO 8613-2 :   1993 ,  In fo rmat ion  p rocess ing  - -  Tex t  and  Of f i ce  Sys tems ;  Open  Document  
Arch i t ec tu re  (ODA)  and  In terchange Format  - -  Par t  2 :   Documen t  S t ruc tu re s .

- ISO 8613-4 :   1993 ,  In fo rmat ion  p rocess ing  - -  Tex t  and  Of f i ce  Sys tems ;  Open  Document  
Arch i t ec tu re  (ODA)  and  In terchange Format  - -  Par t  4 :   Documen t  P ro f i l e .

- ISO 8613-5 :   1993 ,  In fo rmat ion  p rocess ing  - -  Tex t  and  Of f i ce  Sys tems ;  Open  Document  
Arch i t ec tu re  (ODA)  and  In terchange Format  - -  Par t  5 :   Open  Documen t  I n t e r change  Fo rma t .

- ISO 8613-7 :   1993 ,  In fo rmat ion  p rocess ing  - -  Tex t  and  Of f i ce  Sys tems ;  Open  Document  
Arch i t ec tu re  (ODA)  and  In terchange Format  - -  Par t  7 :   Ras t e r  Graph ics  Con ten t  Archi tec tures .

- ISO 8613-1 :   1993 ,  In fo rmat ion  p rocess ing  - -  Tex t  and  Of f i ce  Sys tems ;  Open  Document  
Arch i t ec tu re  (ODA)  and  In terchange Format  - -  Par t  1 :   A n n e x  F  - -  A  D o c u m e n t  Appl ica t ion  
Prof i l e  P ro forma  and  Nota t ion .

- ISO 8613-7 :   1993 ,  In fo rmat ion  p rocess ing  - -  Tex t  and  Of f i ce  Sys tems ;  Of f i ce  Document  
Arch i t e c tu r e  (ODA)  and In terchange  Format  - -  Par t  7 :   Amendment  - -  t i l ed  Ras te r  Graph ics  
Addendum to  ISO 8613 ,  Pa r t  7 .

- ISO 8824:   1987 ,  In fo rmat ion  Process ing  Sys tems  - -  Open  Sys tems  In te rconnec t ion  - -  
Spec i f i ca t ion  o f  Abs t rac t  Syn tax  Nota t ion  One  (ASN.1) .

- ISO 8825:   1987 ,  In fo rmat ion  Process ing  Sys tems  - -  Open  Sys tems  In te rconnec t ion  - -  
Spec i f i ca t ion  o f  Bas ic  Encoding  Rules  fo r  Abs t rac t  Syn tax  No ta t i on  One  (ASN.1 ) .

- ISO 8879:   1986 ,  In format ion  p rocess ing  - -  Tex t  and  Off ice  Sys tems  - -  S tandard  Genera l i zed  
M a r k u p  L a n g u a g e  ( S G M L ) .

- ISO 9069 :   1988 ,  In fo rma t ion  p rocess ing  - -  SGML suppor t  f ac i l i t i e s  - -  SGML Document  
In te rchange  Format  (SDIF) .

- ISO 9070 :   1990 ,  In fo rma t ion  p rocess ing  - -  SGML suppor t  fac i l i t ies  - -  Regis t ra t ion procedures  
fo r  pub l i c  owner  ident if iers .

- ISO/IEC In te rna t iona l  S tandard  Prof i l e  ( ISP)  11181-1 :   1992 ,  In format ion  technology  - -  
S t anda rd ized  P ro f i l e  FOD26  - -  Of f i ce  Document  Forma t :   E n h a n c e d  d o c u m e n t  s t ructure --  
Charac te r ,  ras te r  g raphics  and  geomet r ic  g raphics  conten t  a rch i tec tures  - -  Document  
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Appl i ca t ion  Prof i le .

- ISO/IEC In te rna t iona l  S tandard  Prof i l e  ( ISP)  11182-1 :   1992 ,  In format ion  technology  - -  
S t anda rd ized  P ro f i l e  FOD36  - -  Of f i ce  Document  Forma t :   E n h a n c e d  d o c u m e n t  s t ructure --  
Charac te r ,  ras te r  g raphics  and  geomet r ic  conten t  a rch i tec tures  - -  Document  Appl ica t ion  Prof i le .

- MIL-PRF-28002B:   1992 ,  Mi l i t a ry  Spec i f i ca t ion ,  Ras te r  Graph ics  Represen ta t ion  In  Binary  
F o r m a t ,  R e q u i r e m e n t s  For .

- MIL-STD-1840B:   1992 ,  Mi l i t a ry  S t anda rd ,  Au toma ted  In te rchange  of  Technica l  In format ion .

- Rose ,  M.T . ,  The  Open  Book:   A  Prac t i ca l  Pe r spec t ive  on  OSI ,  P ren t i ce  Ha l l ,  Eng lewood  Cl i f f s ,
 NJ . ,  1990 .

- Sharpe ,  L . ,  T i l ing :   Turn ing  Unwie ldy  Drawings  in to  Nea t  L i t t l e  Packe ts ,  In form,  Assoc ia t ion  
fo r  Image  and  In fo rma t ion  Managemen t ,  March  1989 .

- S h u f o r d ,  A . ,  1 9 9 2 ,  R e p o r t  C o m p a r i n g  M I L - P R F - 2 8 0 0 2 A  A p p e n d i x  A  a n d  D r a f t  
M I L - P R F - 2 8 0 0 2 B  A p p e n d i x  A ,  C D N S W C / T M - 1 2 - 9 2 / 7 1 ,  Sys t ems  Depa r tmen t  Techn ica l  
M e m o r a n d u m ,  D a v i d  T a y l o r  Mode l  Bas in ,  Ca rde rock  Div i s ion  Nava l  Sur face  War fa re  Center ,  
B e t h e s d a  M D   2 0 0 8 4 - 5 0 0 0 .

- Sp ie lman ,  F .E ,  and  Sharpe ,  L . ,  1991 ,  T i led  Ras te r  Graph ics  a n d  M I L - P R F - 2 8 0 0 2 A :   A  
Tu to r i a l  and  Implemen ta t ion  Gu ide ,  NISTIR 4567 ,  Na t iona l  Compute r  Sys t ems  Labora to ry ,  
N I S T .

- Sp ie lman ,  F .E . ,  and  Sharpe  L .H. ,  1993 ,  Ras te r  Graph ics :   A  Tutor ia l  and  Implementa t ion  
Gu ide ,  NISTIR  5108 ,  Compute r  Sys t ems  Labora to ry ,  N I S T .

- S tab le  Implemen ta t ion  Agreemen t s  fo r  Open  Sys tems  In t e rconnec t ion  Protocols :   Par t  23 - -  
O D A  R a s t e r  D A P ,  S e p t e m b e r  1 9 9 2 .

- S tab le  Implemen ta t ion  Agreemen t s  fo r  Open  Sys tems  In t e rconnec t ion  Protocols :   Par t  23 - -  
O D A  R a s t e r  D A P ,  M a r c h  1 9 9 3 .

- T e l e c o m m u n i c a t i o n  S t a n d a r d s  S e c t o r  ( T S S )  R e c o m m e n d a t i o n  T .417:   1993 ,  In format ion  
Techno logy  - -  Open  Documen t  Arch i t ec tu r e  (ODA)  and  In te rchange  Formats  - -  Ras te r  
Graph ics  Conten t  Arch i t ec tu res .

7.0 -- Digital Representation for Communication of Illustration Data:  Computer Graphics Metafile 
(CGM) -- MIL-PRF-28003

7.1 -- Purpose

The  Mi l i t a ry  spec i f i ca t ion ,  MIL-PRF-28003 ,  "Dig i ta l  Represen ta t ion  of  I l lus t ra t ion  Data :   Compute r  
G r a p h i c s  Metaf i le  (CGM)" ,  spec i f ies  an  appl ica t ion  prof i le  of  the  In te rna t iona l  and  U.S .  s tandards  for  
C G M  a n d  cer ta in  spec i f ic  addi t iona l  requi rements .   The  Computer  Graphics  Metaf i le  s tandard  i s  a  
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publ i shed  In te rna t iona l  S tandard  ( ISO/IEC 8632) ,  a  Federa l  In format ion  Process ing  S tandard  (FIPS 128) ,  
and  has  been  adopted  by  the  Amer ican  Nat iona l  S tandard  Ins t i tu te  (ANSI) .   T h e  C G M  s t a n d a r d  is  being 
deve loped  and  ma in ta ined  th rough  a  coord ina ted  e f fo r t  o f  ISO SC24  and  ANSI  X3H3.   The  U .S .  and  
in ternat ional  s tandards  are  ident ica l .

MIL-PRF-28003  was  f i r s t  pub l i shed  20  December  1988 ,  was  supe r seded  by  MIL-PRF-28003A pub l i shed  
1 5  N o v e m b e r  1991 .   Amendmen t  1  t o  M I L - P R F - 2 8 0 0 3 A  w a s  p u b l i s h e d  14  Augus t  1992 .   
MIL-PRF-28003B i s  cu r ren t ly  under  deve lopment  and  i s  expec ted  to  be  re leased  in  the  A u t u m n  o f  1 9 9 7 .

The  overa l l  in ten t  o f  the  CGM s tandard  i s  to  provide  the  lowes t  l eve l  o f  d rawing  func t iona l i ty  requi red  to 
capture  and  reproduce  a  p ic ture  in  a  way tha t  i s  por tab le  ac ross  app l i ca t ions  and  dev ices .   The  CGM 
s tandard  spec i f i es  two-d imens iona l  g raph ics  da ta  in te rchange  in  a  f i le  format  that  can be  created 
independent ly  of dev ice  requ i rements  and  t rans la ted  in to  fo rmats  needed  by  spec i f ic  ou tpu t  dev ices ,  
g raph ics  sys tems ,  and  compute r  sys tems .

A metaf i le  i s  a  dev ice- independent ,  app l ica t ion- independent  s to rage  format  for  the  exchange  of  the  da ta  
t ha t  makes  up a  p ic ture  ("pic ture  data") .   The appl ica t ion  so f tware  s tores  a  p ic ture  in  a  metaf i le .   To do th is ,
 i t  has  to  wri te  a l l  the  informat ion required to  a  f i le .   The  sof tware  tha t  per forms  these  wr i t ing  ac t ions  i s  
ca l led  the  genera tor .   The  sof tware  tha t  reads  a  metaf i le  back in to  an  appl ica t ion  i s  ca l led  an  in terpre ter .   A 
p ro f i l e  addresses  implemen ta t ion  confo rmance  r equ i remen t s  for the  genera tor  and in terpre ter .   A prof i le  
p rov ides  a  way  of  s tandard iz ing  and  publ ic ly  spec i fy ing  the  op t ions  tha t  a  vendor  suppor t s  and  how they  
are  to  be  suppor ted .

MIL-PRF-28003  i s  t he  CALS App l i ca t ion  P ro f i l e  fo r  CGM,  deve loped  to  p rov ide  more  in fo rma t ion  and  
r equ i r emen t s  for  specif ic  appl icat ion areas  that  re la te  to  the  CALS envi ronment .   I t  i s  des igned  for  a  
mul t i - sys tem envi ronment  tha t  invo lves  a  wide  range  of  app l ica t ions .   I t  i s  a lso  designed to  increase  the  
con fo rmance  r equ i r emen t s  fo r  CGM,  to  guaran tee  f ina l  resu l t s  when  the  p ic tu res  a re  d rawn.   Al l  CALS 
C G M s  c o n f o r m  t o  I S O / I E C  8 6 3 2 .   I t  i s  impor tant  to  note  tha t  CALS appl ica t ions  tha t  u s e  C G M  c o n f o r m  
to  the  MIL-PRF-28003  Appl ica t ion  Prof i l e ,  which  i s  a  subse t  o f  ISO/ IEC 8632 ,  and  no t  s imply  to the 
C G M  s t a n d a r d .

7.2 -- Typical Applications

MIL-PRF-28003  i s  in t ended  fo r  use  in  compute r  g raph ics  appl ica t ions  in  the  fo l lowing s i tua t ions :

z A graphics  metaf i le  i s  main ta ined  a t  a  cent ra l  fac i l i ty  for  a  decent ra l ized  sys tem tha t  employs  
g raph ics  dev ices  o f  d i f fe ren t  makes  and  mode ls  tha t  mus t  ut i l ize  the  data .

z A graphics  meta f i l e  i s  requ i red  to  p reserve  p ic ture  da ta  when  convers ion  or  migra t ion  f rom 
one  graphics  sys tem to  another  i s  necessary  and  the  two sys t ems  are  not  necessar i ly  compat ib le .

z A graphics  meta f i l e  i s  in tended  for  in format ion  in te rchange  be tween  a  source  sys tem and  a  
ta rge t  sys tem tha t  a re  not  necessar i ly  compat ib le .

F IPS  128  in  con junc t ion  w i th  MIL-PRF-28003  shou ld  be  used  when  the  represen ta t ion  of  g raphica l  
i n fo rma t ion  in  d ig i ta l  form is  to  be  used  in  technica l  i l lus t ra t ions  and publ ica t ions ,  and when the  use  of  a  
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genera l -purpose ,  g raphica l  in te rchange  mechanism i s  requ i red .   The  cur ren t  vers ion  of  FIPS 128  i s  FIPS 
128 -1 ,  11  May  1993 .   This  FIPS adopts  the  redes igna ted  vers ion  of  t he  CGM s t anda rd  known  a s  
A N S I / I S O  8 6 3 2 . 1 - 4 : 1 9 9 2 .

ISO/ IEC 8632  i s  t he  r ecommended  s t anda rd  to :

z View the  image  on  a  wide  var ie ty  of  devices  wi th  d i f fe ren t  charac te r i s t ics  ( such  as  co lor  and  
reso lu t ion) ,  where  the  se t  o f  devices  may not  even  be  known a t  t he  t ime  the  metaf i le  is  
genera ted ;

z Enhance  the  p ic tu re  before  v iewing  the  f ina l  image ;  and

z Compose  or  over lay  severa l  d rawings  in to  a  s ing le  p ic ture  fo r  v iewing .

7.3 -- Status and Planned Extensions

MIL-PRF-28003 ,  f i r s t  pub l i shed  20  December  1988 ,  was  supe r seded  by  MIL-PRF-28003A pub l i shed  15  
N o v e m b e r  1991 .   MIL-PRF-28003B i s  schedu led  to  be  pub l i shed  in  the  Autumn of  1997 .   Fo l lowing  i s  a  
l i s t  of  technical  changes  tha t  w i l l  be  inc luded  in  MIL-PRF-28003B:

z Rest ruc ture  the  spec i f ica t ion  to  ensure  compat ib i l i ty  w i t h  I S O / I E C  8 6 3 2 - 1 : 1 9 9 2  A m e n d m e n t  1 ,
 Rules  for  Prof i les ,

z Inves t iga te  adopt ion  of  ex is t ing  In te rna t iona l  S tandard ized  Prof i les  ( ISP)  or  o ther  commerc ia l  
profi les  (e .g. ,  A T A  2 1 0 0 ) ,

z Inves t iga te  the  ha rmoniza t ion  o f  convergence  o f  the  requ i rements  in  MIL-PRF-28003  wi th  the  
c o m m e r c i a l  app l i ca t ion  p ro f i l e  ATA 2100 ,

z Increase  upper  bounds  re la t ing  to  s ize  o f  some geomet r ic  ent i t ies ,

z Inc lude  addi t iona l  fea tures  inc lud ing  Metaf i le  Vers ions  3  and  4 ,  and

z Harmonize  r a s t e r  ob jec t  encod ing  in  CGM f i l e s  wi th  M I L - P R F - 2 8 0 0 2 .

I S O/ IEC  8632  CGM:   1 9 9 2  Amen d m en t  1  de f i ne s  r u l e s  f o r  wr i t ing  prof i l es .   Th is  amendment  inc ludes  
ru les  for  prof i les ,  a  model  prof i le ,  and  conformance  r equ i r emen t s .   ISO/ IEC 8632  CGM:   1992  
A m e n d m e n t  1  w a s  p u b l i s h e d  in  la te  1994.   I t  conta ins  ru les  informat ion that  wi l l  be  used to  revise  the  
C A L S  Appl ica t ion  Prof i l e  ( M I L - P R F - 2 8 0 0 3 )  f o r  C G M .   T h e  " M o d e l  P r o f i l e "  o f  A m e n d m e n t  1  is  s imilar  
t o  M I L - P R F - 2 8 0 0 3 A .   M I L - P R F - 2 8 0 0 3 B  w i l l  be  upward  compa t ib l e  w i th  28003A.

I S O / I E C  8 6 3 2  C G M :   1 9 9 2  A m e n d m e n t  2  A p p l i c a t i o n  S t r u c t u r i n g  conta ins  s t ructure  and in te l l igent  
g raph ics  in fo rmat ion .   Amendment  2  has  been  g iven  a  Dra f t  In ternat ional  Prof i le  s ta tus  and is  be ing 
ba l lo ted  over  a  s ix  month  per iod .   Th i s  amendment  con ta ins  on ly  change  pages ,  the re fore  one  shou ld  have  
the  fu l l  s tandard  in  order  to  use  and  under s t and  the  amendment .

Of  pa r t i cu la r  in te res t  to  the  CALS env i ronment  i s  the  work  under  way  wi th in  the  CGM s tandards  



Program Manager's Desktop Guide for Continuous Acquisition and Life-Cycle Suppo

018EZ017.RTF 9 Wed Aug 25 199910:52:35

organiza t ion  (X3H3)  to  provide  " in te l l igent  graphics" .   " In te l l igent  Graphics"  i s  def ined  as  adding  
informat ion  to  graphics  tha t  i s  not  graphica l  informat ion ,  but  tha t  a t taches  appl ica t ion  in te l l igence  or  
semant ics  to  the  g raph ics .   Requi rements  a re  assoc ia t ion  o f  comments  wi th  g raph ics  e lements ,  a ssoc ia t ion  
o f  commen t s  w i th  e l emen t  g roups  (h ierarchica l ) ,  na t ive  format  edi t ing ,  vers ion control ,  and text  to  
g raph ics  l inks .   Th is  requ i rement  was  o r ig ina l ly  in t roduced  by  the  "e lec t ron ic  Review"  work  of  the  CALS 
Indus t ry  S tee r ing  Group  ( ISG)  Elec t ron ic  P u b l i c a t i o n s  C o m m i t t e e ,  w h e r e  S G M L - t a g g e d  d o c u m e n t s  are 
used  to  p rov ide  a  comment ing  capab i l i ty .   The  CGM add i t ions  wi l l  a l low fo r  SGML tags  to  be  a t tached  to 
ob jec t s  wi th in  the  CGM f i l e .

7.4 -- Implementation Issues

Al though  MIL-PRF-28003  has  been  ava i l ab l e  fo r  some  t ime,  no  vendor  has  fu l ly  implemented  i t ,  thereby  
caus ing  confus ion  wi th  use rs .   Vendors  who  s ta te  they  a r e  "CGM-confo rming"  may  no t  be  
M I L - P R F - 2 8 0 0 3  c o n f o r m i n g .   Some vendors  ac tua l ly  have  a  p rob lem wi th  impor t ing  and  expor t ing  the  
same image;  i f  a  CGM f i l e  i s  impor t ed  and  then  immedia te ly  expor ted ,  i t  i s  changed .   In  o ther  cases ,  CGM 
genera tors  provide  func t iona l ly  sa t i s fac tory  CGMs,  but  fa i l  to  provide  the  requi red  ident i f ica t ion  e lements .

In  the  a rea  o f  t ex t  and  fon t  suppor t ,  MIL-PRF-28003A ca l l s  ou t  Hershey  and  propr ie ta ry  fon ts .   Many  of  
the  p rob lems  encounte red  in  the  pas t  shou ld  be  so lved  th rough  the  use  o f  met r ic  equ iva len t s  o f  T imes  
R o m a n  and  Helve t ica  fonts .

ISO/ IEC 8632 :1992  d raws  heav i ly  f rom the  ISO/ IEC 8613 :   1989  Amend  2  Open  Documen t  Arch i t ec tu re  
( O D A )  C o l o u r  A d d e n d u m .   T h e  O D A  C o l o u r  addendum has  a  second  ca l ib ra t ion  mat r ix  tha t  ISO/ IEC 
8632 :1992  does  no t  i nc lude .   Th i s  may  cause  some  incons i s t enc ie s  when  CGM i s  used  a s  the  graphic  
c o n t e n t  o f  a n  O D A  d o c u m e n t .

T h e  O S E  I m p l e m e n t o r s  W o r k s h o p  h a s  d e v e l o p e d  a n  O D A  prof i le  wi th  CGM conten t .   The  prof i le  i s  a  
subse t  o f  Pa r t  8  o f  ISO/ IEC 8613  ODA.   Many  t echn ica l  changes  were  made to  the  or ig ina l  prof i le  as  a  
r e su l t  o f  commen t s  f rom the  CGM communi ty .   Note:  Use of  Par t  8  in  conjunc t ion  wi th  
M I L - P R F - 2 8 0 0 3 A  m a y  p roduce  noncon fo rming  CALS me ta f i l e s .

7.5 -- Extent and Nature of User and Vendor Support

CGM is  an  es tab l i shed  s tandard  and  has  success fu l ly  been  added  to  the  l i s t  o f  inpu t  and  ou tpu t  fo rmats  for 
of f - the-she l f  products .

7.6 -- Additional Documentation

- ISO/ IEC 8632 :1992 ,  In fo rma t ion  Techno logy  - -  Compu te r  Graphics  Metaf i le  for  the  S torage  
and  Transfe r  o f  P ic ture  Descr ip t ion  Informat ion .

- Hende r son ,  L .  and  Mumford ,  A . :   "The  Compu te r  Graph ic s  Metaf i le"  But te rwor th  Ser ies  in  
C o m p u t e r  G r a p h i c s  S tandards .

- Hende r son ,  L .  and  Mumford ,  A . :   "The  CGM Handbook" ,  Academic  P re s s ,  June  1993 .
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- N I S T  C G M  I n f o r m a t i o n  P a c k  f o r  T e s t i n g  C o n f o r m a n c e  t o  t h e  F I P S  1 2 8  a n d  C A L S  C G M  
Appl ica t ion  Prof i l e ,  NIST.

- " H o w  t h e  C A L S  P r o g r a m  S h o u l d  U t i l i z e  C o m p u t e r  G r a p h i c s  S tandards"  F ina l  Repor t ,  Dr .  
Pe te r  Bono ,  Oc tober  10 ,  1 9 8 6 ,  N B S  4 3 N A N B 6 1 5 0 1 8 .

- Kemmere r ,  S . J . ,  Oc tobe r  1992 ,  Compute r -Aided  Acqu i s i t i on  and  Log i s t i c  Suppor t  (CALS)  
Tes t ing :   P rogram,  S ta tus ,  and  S t ra tegy ,  NISTIR 4940 .   In format ion  Sys tems  Engineer ing  
Div i s ion ,  Compute r  Sys t ems  Labora to ry ,  NIST .

- Mi l i t a ry  Spec i f i ca t ion  MIL-PRF-28003A:1991 ,  D ig i t a l  Represen ta t ion  For  Communica t ion  o f  
I l lus t ra t ion Data :   C G M  A p p l i c a t i o n  P r o f i l e  ( C G M  A P ) .

- Rosen tha l ,  L .S . ,  November  1992 ,  Repor t  on  the  Ras te r  Capab i l i t i e s  o f  MIL-PRF-28002A and  
M I L - P R F - 2 8 0 0 3 A ,  NISTIR  4970 .   Compute r  Sys t ems  Labora to ry ,  NIST .

- S ing le ta ry ,  A.S .  and  Garner ,  F . J . :   Technica l  Assessment  o f  the  CALS Appl ica t ion  Prof i l e  fo r  
C o m p u t e r  G r a p h i c s  M e t a f i l e s ,  C D N S W C / C I S D ( 1 8 ) - 9 4 / 0 1  D e c e m b e r  1 9 9 3 .   C o m m u n i c a t i o n s  
a n d  I n f o r m a t i o n  S y s t e m s  D e p a r t m e n t ,  D T M B  C D N S W C .

Nex t  Sec t ion


